The changes occurring at the periphery of invasive cervical carcinomas have been studied in detail, with particular reference to the incidence of preinvasive carcinoma. The various criteria used in the cytological diagnosis of malignancy have been evaluated, and the implications of large cytological screening programmes are discussed in a brief review of the literature.
In 1867 Beale illustrated exfoliated malignant epithelial cells while the entity of preinvasive carcinoma was probably first recognized by Williams (1888) and more clearly defined by Schauenstein (1908) although the term 'carcinoma in situ' was not introduced until 1932 by Broders. Exfoliative cytology was finally established as a routine diagnostic method in this field by the work of Papanicolaou and Traut (1943) and has been actively practised since then all over the world. Although Schottlaender and Kermauner (1912) showed histologically that precancerous changes were present at the margins of invasive carcinomas the validity of the concept of preinvasive carcinoma depends ultimately on clinical evidence (Petersen, 1955; Koss, Stewart, Foote, Jordan, Bader, and Day, 1963) .
The term 'preinvasive carcinoma' is used here as synonymous with 'carcinoma in situ' but a more recent concept termed 'dysplasia' has been introduced and currently finds great favour with American workers. The boundaries of the latter condition are ill-defined and the prognosis is uncertain but a proportion develop into preinvasive carcinoma (Stern, 1959) while many examples show regression (Koss and Durfee, 1956; Figge, de Alvarez, Brown, and Fullington, 1962 ). The precise ratios are much debated and the general uncertainty is reflected by the accumulation of many synonyms; 16 have been listed by De Brux and Wenner-Mangen (1961) . Many authors have defined histological criteria for dysplasia (Carson and Gall, 1954; Galvin, Jones, and Te Linde, 1955; Reagan, Hicks, and Scott, 1955; Nieburgs, 1963) and it has also been claimed by Reagan, Seidemann, and Saracusa (1953) and by Okagaki, Lerch, Younge, Mckay, and Kevorkian Received for publication 23 December 1964. (1962) that these distinctions are reflected in precise cytological distributions. More recently Richart (1963) has claimed that the two conditions may be distinguished by radioautographic analysis using tritium as a labelling agent.
Since the introduction of a cytochemical method using acridine orange by von Bertalanffy, Masin, and Masin (1956) the technique of fluorescence microscopy has become firmly established in the field of diagnostic cytology. Nevertheless, the relative value of the method compared with the purely morphological approach using Papanicolaou's technique has been much debated. Thus T6rnberg, Westin, and Norlander (1960) and Elevitch and Brunson (1961) have emphasized the technical rapidity of the cytochemical method while results of equal accuracy to those obtained with the Papanicolaou method have been claimed by Dart and Turner (1959) and by Kaplan, Masin, Masin, Carleton, and von Bertalanffy (1960) . It is clear that the cytochemical method yields satisfactory results only in the hands of a competent cytologist (Holland and Ackermann, 1961) but the employment of lower magnifications is a definite advantage to the microscopist as stated by Tornberg et al (1960) .
The investigation of Schottlaender and Kermauner mentioned earlier has been much quoted in the literature but remains one of the few original studies on the subject. It appeared worth while, therefore, to investigate in detail the relationship between invasive cervical carcinoma and the presence of hyperplasia, metaplasia, dysplasia, and preinvasive carcinoma at its margins. At the same time the relevant uterine cervical smears in the files of this department were reviewed for critical evaluation of the criteria of malignancy suggested by previous authors. 414 METHOD OF STUDY Histological material from 300 examples of infiltrating cervical carcinoma, accumulated during the years 1944 to 1963 in the files of this department, was studied. Only biopsies and hysterectomy specimens were accepted and all cases with a history of previous irradiation were rejected. In each case the main site of the biopsy was noted and a search was made for evidence of preinvasive carcinoma affecting either the surface squamous epithelium, the cervical canal, or both. The extent of involvement by carcinoma in situ was estimated by noting the number of low-power field diameters over which a strip of surface epithelium showed the typical changes while in the case of the endocervical glands the degree of involvement was briefly described. Similar methods were used for cases showing dysplasia, metaplasia, or hyperplasia of epithelium at the margins of infiltrating tumours. In all cases the degree of cellular proliferation was determined by counting the number of nuclei in the vertical depth of the altered epithelium and noting the maximum and minimum figures.
At this point the terms mentioned must beclearly defined. Preinvasive carcinoma or carcinoma in situ implies a complete loss of the normal maturation gradient in an epithelium with replacement by a homogeneous and disorientated cell population. The latter may be completely undifferentiated, assuming a simple transitional celled structure with marked atypicality and mitotic activity: on the other hand, some attempt at differentiation may result in an epidermoid or squamouscelled structure or even a combination of these three types.
Dysplasia implies a lesser degree of dedifferentiation than that found in fully developed carcinoma in situ. There is often substantial cellular pleomorphism but a maturation gradient is still detectable and no attempt was made to subdivide the group. The terms metaplasia and hyperplasia are generally accepted and need no comment.
In the case of cervical smears stained by Papanicolaou's method various cellular criteria were sought for in atypical cells from proven examples of infiltrating and preinvasive carcinoma; the method is self-evident from the headings in Table III .
RESULTS
The findings in the case of the infiltrating tumours may be summarized as follows, The total 300 examples included 187 squamous carcinomas, 68 epidermoid carcinomas, 30 adenocarcinomas, 13 mucoepidermoid carcinomas, and two adeno-acanthomas. In this classification the epidermoid variety includes undifferentiated and transitional-celled forms. Typical examples of an adenocarcinoma, a muco-epidermoid carcinoma, an undifferentiated transitional-celled carcinoma, andasquamous-celledcarcinomaare illustrated in Figs. 1, 2, 3, and 4 respectively. As far as the site of origin was concerned, the histological material Fig. 5 ; in this case the field is immediately adjacent to that illustrated in Figure 4 . Extensive involvement of mucous glands by squamous-celled preinvasive carcinoma is shown in Fig. 6 while replacement of endocervical columnar epithelium by transitionalcelled preinvasive carcinoma is illustrated in Figure  7 . It was found that the presence of an infiltrating carcinoma usually produced no effects on adjacent mucous glands (Fig. 8 ) but in one example (Fig. 9) there was a focal atypical glandular hyperplasia in the presence of an infiltrating squamous-celled carcinoma. For comparison, a typical example of squamous metaplasia from a case of simple chronic cervicitis is illustrated in Figure 10 . A direct transition from a zone of hyperplasia to infiltrating carcinoma was an extremely uncommon finding and an example is illustrated in Figure 11 .
It must be added that the numbers of the cases shown in Table III Gates and Warren, 1950; Johnston, 1952; Reagan and Moore, 1952; Papanicolaou, 1954) . The other findings listed in Table III were more inconstant although an intensely orange coloured cytoplasm in a small parabasal type of cell proved a valuable diagnostic feature; it is of interest that multinucleated giant cells of bizarre shape were only rarely observed. It is often claimed (Boddington, Cowdell, and Spriggs, 1960) Bostrom (1961a, b) and Bostrom, Tolles, and Spencer (1962) . The present histological study has shown that dysplasia, preinvasive carcinoma, and infiltrating carcinoma may coexist. In view of the random sampling of cells in cervical smears it appears unwise to formulate precise histological diagnoses on particular cytological distribution curves obtained by physical measurements, and the present tendency is to regard any positive smear as an indication for biopsy regardless of the degree of atypia observed (Hellwig, 1963) . It has sometimes been suggested (Novak and Galvin, 1951) that cytological diagnosis of preinvasive carcinoma is often not confirmed by study of the relevant histological material and that pathologists' definitions of preinvasive carcinoma must vary widely (Kirkland, 1963) ; it is a fact that false positive cytological diagnoses are sometimes made but also true that lesions are often minute and easily eradicated. Consideration of the findings in Table I shows that infiltrating carcinomas were surrounded by preinvasive zones up to 1.25 cm. wide since the width of one low-power field was equal to 0.25 cm. under the particular magnification used. Although less than one-tenth of the infiltrating tumours in this series showed this change it is clear that the evidence of a preinvasive phase must have been already obliterated in many cases. Nevertheless, the fact that mainly biopsy material from relatively early cases was studied suggests that by no means all infiltrating cervical carcinomas pass through a prolonged preinvasive phase.
While the laboratory services of this country could in general deal with the cytological material submitted from gynaecological clinics, it is clear that the mass screening of the adult female population at regular intervals would require an entirely different approach. It (Way, Duran, Peberdy, and Stefan, 1963) and there is increasing pressure on laboratories to undertake this work, some authors remain sceptical (Corbett, 1962; McKinnon, 1963) while a few, such as Howell (1961) , have been daunted by the magnitude of the task. Foote and Li (1948) stated that a total of 500 hours must be spent at microscopy to detect one case of cervical carcinoma in a screening programme; although the true figure is probably much lower (Wilson, 1961) , it is clear that the major obstacle to the implementation of large screening programmes is the acute shortage of trained cytologists (Day, 1956) (Faulds, 1964) . In these circumstances it is far more realistic to carry out the screening of cervical smears by means of automatic cytoanalysing machines of which prototypes exist in the United States of America. The resultant saving of cost and manpower would mean that far greater resources could be devoted to detailed studies of untreated cases of premalignant cervical conditions as suggested by Bamforth and Cardell (1962) and to the establishment of cytology registries such as the one described at the Lahey Clinic by Copenhaver and Bahner (1963) .
